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ABSTRACT 

Eight vocational and academic classes taught by four 
different teachers at three comprehensive high schools were studied 
to identify classroom practices that facilitate teaching and learning 
generic skills. The teachers studied had a mix of instructional goals 
for students, including subject matter knowledge and skills, complex 
reasoning skills and problem-solving strategies, work-related 
attitudes, and cooperative or group skills. The following design 
features proved essential to successful classrooms: situated learning 
(task or activity being studied/taught) , culture of expert practice 
(participants in the environment and how they handle tasks), 
motivation, and cooperation. In successful classrooms, teachers 
supported the various classroom design features by using techniques 
that give students opportunities to observe, engage in, and invent or 
discover "expert" learning strategies. Modeling and scaffolding 
(guided and supported practice) proved to be especially effective 
techniques. Three aspects of school context were found to be 
especially conducive to student achievement: access to knowledge, 
press for achievement , and teaching conditions that empower rather 
than restrain teachers. New models of teacher training and staff 
development were determined to be increasingly important as academic 
and Vocational education become further integrated and the 
distinctions between school-based and work-related learning become 
further blurred. (MN) 
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CLASSROOMS THAT 
WORK: TEACHING AND 
LEARNING GENERIC 
SKILLS 

Driven by globalization and new 
technologies, changes in the U.S. econ- 
omy will require Hrms to reorganize in 
ways that demand workers with new 
and different skills. Many recent school 
reforms are motivated by the need to 
equip students with the skills necessaiy 
for success in this new economy. 

Reformers believe that schools 
should teach "geneiic skills" in addition 
to skills and knowledge specific to a sin- 
gle academic discipline or occupational 
field. Basic skills like reading, simple 
madiematics, and life skills (such as 
how to fill out forms) are often needed 
to carry out more complicated tasks re- 
quiring higher level skills. Complex 
reasoning and problem-solving skills, 
which include l:oth formal and every- 
day reasoning skills, are especially 
needed in new "flexible" work arrange- 
ments (Berryman Sc Bailev, 1992). In 
addition, students need teamwork and 
communications skills and improved 
attitudes toward work. Because com- 
plex reasoning skills and work-related 
altiuidcs are critical for workplace suc- 
cess, researchers at the R.\ND C^orpo- 
ration studied how these skills were 
taught and learned in academic and 
vocational classrooms (Stasz, McyVi- 
ihur, Lewis, Sc Ramsey, 1990; Stasz, 
Ramsey, Kden, DaVanzo, Farris, ci: Le- 
wis, 1993), 

We conducted intensive research in 
eight vocational and academic class- 
rooms, taught by four different teach- 
ers in three comprehensive high 
schools. (The schools were in both ur- 
ban and suburban communities, with 
students from a variety of socioeco- 
nomic and ethnic gi'oups.) Tlie classes 
were in interior design, English, tiec- 
tromcs, architectural drafting, manu- 
f'acturuig, landscape/horticulture, and 
chemistry (two classes), lliis irport 
concentrates on those classroonrs that 
"worked." that is, based on our obser- 
vations and on student perceptions, 
those that successlullv imparted ge- 
neric skills and attitudes. 



To facilitate discussion of classroom 
practices, we developed an insuuc- 
tional model that has four components: 

• instructional goals 

• classroom design 

• teaching techniques, and 

• school context. 

.Although we discuss each separately, 
in practice these components are 
linked and should be considered in an 
integi'ated fashion. 

INSTRUCTIONAL GOALS 

Teachers' instructional goals are the 
cornerstone of insUiicUon, as dieir 
plarming, instrucUonal acuviues, and 
teaching techniques are organized 
around them. At a minimum, teachers 
desinng to impart generic skills and 
work-related atutudes to students must 
include them as instructional goals, 
along widi domain-specific knowledge 
and skills. 

Teachers in our study had a mix of 
instructional goals for students, includ- 
mg subject-matter knowledge and 
skills, complex reasoning skills and 
problem-sohnng su*ategies, work-re- 
lated attitudes, and cooperative or 
group skills. Each teacher emphasized 
different goals. 

Complex Reasoning Skills 

/Ml of the vocational classes that 
worked — interior design, nianuiaclur- 
ing, electronics, and architecture — 
provided opportimiues for students to 
learn and practice generic problem- 
solving skills, including problem analy- 
sis, repair, troublesIiooUng, and gen- 
eraUon and evaluaUon of solutions 
(e.g., to go from home to work and 
avoid traffic, consider and evaluate all 
the ways to make the trip). Use of these 
skills was built into project work — de- 
signing a house or an elecu ical circuit, 
and designing and manufacturing a 
wooden truck — so diat students had to 
exercise the skills w'hilc solving prob- 
lems. Students in the English class had 
to write a critical essay about diree nov- 
els. This exerc .se taught diem complex 
tliip^'ingskilh because diey had to read 
the -yych and generate and evaluate 
ideas about their meaning. 
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Work-Related Attitudes 

Teachers in classrooms that worked 
stressed the importance of students 
taking responsibility for their own 
learning. All gave students an opportu- 
nity to work on their own and solve 
their own problems, and often ex- 
horted students to "take responsibility'* 
or "figure it out." They refused to an- 
swer quesUons or give opinions when 
they knew students were capable of 
forming their own opinions. The inte- 
rior design teacher often used work- 
place examples to insdll pardcular atu- 
tudes: for example, that supervisors 
are not interested in heanng excuses or 
"hard luck stories" about incomplete 
work. 

Cooperative Skills 

In the classes that worked, student 
cooperadon was an insUucUonal u^oal. 
The interior design teacher had sui- 
dents work in gi'oups on dieir pro- 
ject — to design and furnish a sbc-i oom 
Victorian house — and explicidy taught 
a consensus process that students used 
to make a design decision (selecUng 
fabric) and to jusufy a decision (the ra- 
tionale for a specific choice). In elec- 
U'onics, students were taught to be 
"contribuung partners;" in nianufac- 
luring, students in each team were ex- 
pected to resolve differences on their 
()wn. Suidcnts in architecture and Eng- 
lish worked on individual projects but 
learned to use each odier as resources 
for help in solving problems. 

Skills Specific to a Subject Matter 

In English and interior design, 
teachers were more concerned witii 
teaching a learning process than 
specific subject-matter skills. For exam- 
ple, while die interior design teacher 
gave detailed lectures on fabrics, she 
never tested students on that kind of 
knowledge. Similarly, the English 
teacher did not test students for factual 
knowledge about the books they read, 
riie teacher who taught architecture, 
electronics, and manufacturing classes 
paid more attention to subject-matter 
skills, but focused instruction on die 
application of knowledge and skills to 
solve !*eal problems. 
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CLASSROOM DESIGN 

Previous research on instructional 
design (Collins, Brown, 8c Newman, 
1989) helped fiame our analysis of 
classroom design along four dimen- 
sions — situated learning, culiure of prac- 
tice, motivatmi, and cooperation, {Situated 
learning refers lo die uisk or acti\ity. A 
culture of practice refers to die partici- 
pants in ihe environment and how they 
handle tasks,) 

Situated Learning 

In situated learnmg environments, 
students carry out Lisks and solve prob- 
lems diat are realistic or * auUientic" in 
die sense diat students come to under- 
stand the uses of the knowledge and 
skills diey are learning and the differ- 
ent condidons under which they can 
apply diem. Students learn to transfer 
knowledge to new domanis and to use 
the learning environment to help diem 
solve problems they encounter. To im- 
plement situated learning, teachers de- 
signed projects diat were complex 
enough to challenge students to use 
new subject-matter skills as well as 
many generic skills. 

Students carried out uisks in prob- 
lem-solving contexts and were gi\'en 
the freedom to apply their skills, evalu- 
ate soludons, and face emergent prob- 
lems. Moreover, diese uisks were se- 
quenced to guide the students dirough 
the successful learning of increasinglv 
complex and difhcult skills and knowl- 
edge. 

A Culture of Practice 

In a culture of expert practice, par- 
dcipants acdvely communicate about 
and engage in the skills involved in 
solving problems or carrying out uisks. 
Coupled with the audiendc acdvidcs 
pursued in situated learning, a culture 
of practice helps students acquire die 
knowledge, skills, and atutudes typical 
of pracdtioners who work within diat 
particular domain. The classrooms im- 
plicitly or expliciUv reflected the adult 
world of \\'ork in die particular do- 
ni«iin. The interior design class resem- 
bled tlie practice of interior design pro- 
fessionals. The English class embodied 
several cultures of practice, including 
diat of the reader* the writer, and die 



college student. The other vocaUonal 
classes supported cultures where stu- 
dents with var)ing degi'ces of experdse 
could work on projects and leai'n fi om 
each other or where workers on the 
* shop floor" (manufacturing class) col- 
lecdvely produced a real product. 

Motivation and Cooperation 

In the five successful classrooms, 
teachers emphasized intrinsic (e.g., 
challenge, interest) rather than exuin- 
sic (e.g., gi'ades, pmise) modvadonal 
factors. Teachei^s did not discuss per- 
formance criteria in terms of grades. 
Teachers saw individual interest as the 
key to mobilizing effort. Tlie English 
teacher, for example, encouraged stu- 
dents to follow dieh* interests in idenU- 
fying themes for cridcal essays. Teach- 
ers also used challenge as a motivator. 
Tlie interior design teacher, for exam- 
ple, exhorted students to go beyond 
"safe" choices and make "bold" design 
decisions. Tlie English teacher acknow- 
ledged the difficulty of the novels stu- 
dents read (e.g.. Love in the Time of Chol- 
era, One Hundred Years of Solitude), and 
used diat challenge to appeal to stu- 
dents' eventual sense of accomplish- 
ment as they came to understand them. 

Because student cooperation was an 
instrucdonal goal, die classes diat 
worked had many gi*oup projects. 
Most successful gi'oups were self-man- 
aging. Cooperation was necessary be- 
cause skills were distributed across the 
group, and no one person could com- 
plete all the tasks by himself or herself 
Cooperadon was dius a powerful moti- 
vator. 

TEACHING TECHNIQUES 

To support the classroom design fea- 
tures and roles just described, teachers 
used techniques that gave students op- 
portimitics to obsen'e, engage in, and 
invent or discover "expert" learning 
strategies. Teachers employed meth- 
ods ideTidfied in earlier research ((Col- 
lins et al., 1989) diat fall roughly into 
diree groups. TTie first set of tech- 
niques help students acquire an inte- 
gi'ated set of skills through the process 
of obsen'auon (modeling), and cjf 
guided and supported pracdce (coach- 
ing and scaObldi: rcarhci^s mod- 



eled behaviors and mental acdvides — 
for example, the general "rules of 
thumb" that subject-matter experts use 
to guide their problem-solving. 

Exaviple of Modeling: Mr. P models 
how to genei-ate a topic fiom one's 
own expeiience: "If any of you were 
moved by Dances with Wolves and the 
trashing of a nadve culture, then 
ti-ansfer your thoughts and feelings 
about this to Chie Hundred Years of Soli- 
lude: Start with your own personal in- 
terests in order to make your paper a 
consuming interest lather than 
work." 

Thus, through modeling, the teacher 
reveals his own thinking process in 
generadng an idea. 

The following example itlusuntes 
scaffolding, where die teacher provides 
enough support to get students work- 
ing, then withdraws support (or fades), 
until the students are on their own. 

Example of Scaffolding: A student 
(in manufactuHng) is trying to figure 
out the radius of the cirde that forms 
the wheel well of the toy model. The 
mdius is not recorded on the drawing, 
Mr, B asks him if he remembers how 
to find the center of a cirde using a 
compass. The student does not re- 
member. NIr, B l eteaches the method 
of drawing two secants, using a com- 
pass and a iiiler, and then finding 
where the lines aoss. The student 
uses this method on his problem, with 
Mr. B providing just enough assis- 
tance to accomplish the task. 

A second group of techniques — ^;u'- 
ticuladon and reflection — were used to 
get students to focus dieir observadons 
of "expert" problem-solving and gain 
control of dieir own problem-solving 
suategies. Finally, teachers used explo- 
radon techniques to encourage learner 
autonomy in carrying out problem- 
solving processes. Students in electron- 
ics were "turned loose" to idendfy a 
pioject, set their own goals for it, and 
carry it out. Teachers also encouraged 
exploradon by refusing to answer stu- 
dents' quesdons when they knew sui- 
dcnxs possessed die skills for finding 
tlieir own soludons. Since students 
have different degrees of skill and ai e 
not proceeding in unison, teachers had 
to be ready for flexible interacdoiis. 
Rather than follow lesson plans* diey 
followed die progi*ess of individual stu- 



dents. In this sense, teaching was op- 
portunistic rather tlian planned. 

In sum, teachers in classrooms tiiat 
worked established a *'master-appren- 
Lice*' relationship with students, acting 
as the students* coach or guide in the 
learning process, or as a participant in 
that process. Teachers did not hold the 
"master'' role authoritatively, but 
rather conveyed the message, "I am 
here if you need me." Tliese teachers 
larely lectured or used other tech- 
niques tliat implied that teachers were 
die sole source of knowledge. 

SCHOOL CONTEXT 

An understanding of context pro- 
vides clues about why certain outcomes 
prevail over othei's. We examined 
ihree aspects of school context that arc 
known to contribute to high-quality 
teaching and learning — access to 
knowledge, press for achievement, and 
professional teaching conditions 
(Cakes, 1989). 

Access to knowledge refers to tiie extent 
to which schools provide students op- 
portimities to learn. Access is influ- 
enced by basic resources, such as time, 
materials, and staff, and by course as- 
signment practices. All three high 
schools in our study tracked students, 
and tracking practices influenced class 
enrollment. The English class was a rc- 
(juircd course for college-bound sen- 
iors. Tiie vocational classes that worked 
were elective courses and attracted a 
mixed group of students who were in- 
terested in the subject area, and in 
some cases, could use the class to fulfill 
a graduation requirement. (College- 
bound students may actually have less 
access to tJiese classes simply because 
they need a certain number and type of 
credits for college enrollment. Tlius, 
tJiey lose an opportunity to learn the 
generic skills that are taught in voca- 
tional classrooms. 

The resources available to teachers 
varied considerably. The interior de- 
sign class had cxu a resources because it 
was sponsored by die state's Regional 
Occupation Program. Extra fiuiding 
enabled the teacher to purchase mate- 
rials needed for the class projects, llie 
other vocational teacher and the Eng- 
lish teacher, who taught in the same 



school, had fewer resources. The Eng- 
lish teacher usea his own money to 
purchase copies of the novels and was 
not able to take the whole class on a 
field u-ip to tlie local university library. 
But resoiu'ces, by themselves, are no 
guarantee of success; th'e classroom 
with the most resoiuces (landscape) 
was the least successful. 

A factor that did affect success was 
l ""ess for achievement y the pressures that 
I le school exerts to get students to 
work hard and achieve. The schools in 
our sample communicated different 
expectations and values about achieve- 
ment to ttieir students. Obviously, any 
school that uacks students does not 
hold ttie same achievement standa.ds 
for all students. But it appears that in- 
dividual teacher standards can also 
make a difference for students. The 
successful vocarionai teachers, for ex- 
ample, had high expectations for their 
students despite the school's generally 
lower expectations for vocational stu- 
dents. 

Tlie teacher who taught both Eng- 
lish and landscape had different expec- 
tations for each group. With high ex- 
pectations for his English students, he 
offered the class interesting and mean- 
ingful activities and a high-level culture 
of practice. In landscape class, how- 
ever, he had few expectations for stu- 
dent learning and focused on behavior. 
This attention to behavior led to highly 
structured activities and boring tasks 
(e.g., weeding, digging ditches, prun- 
ing roses). While the landscape stu- 
dents were of lower academic ability 
and some had behavior problems, we 
obsen'ed some of the same students 
functioning more effectively in otlier 
classrooms where teacher expectations 
for learning were high for all students. 
Expectadons for students shape deci- 
sions about instructional goals, class- 
room design, teacher roles, and so on, 
that influence both access to knowledge 
and press for achievement. 

Teaching conditimis can empowei* or 
constrain teachers, and define how 
schools function as workplaces for 
teachers, /vlthough all die teachers in 
oiu* study said they had autonomy in 
the classroom and felt supported by ad- 
ministrators, the vocational teachers 
laced fewer constraints tJian academic 



teachers. Since these schools empha- 
sized college preparadon, vocadonal 
classes and students were marginal to 
the adniinisU'adons* concerns. As long 
as teachers enrolled enough students 
and served the needs of students who 
proved least successful in the academic 
curriculum, school officials were satis- 
fied. 

Academic teachers' classes came im- 
der more scrudny. The vocadonal 
^cacher also taught algebra, but he 
asked us not to observe this class be- 
cause the required content consD'ained 
what and how he could teach. In other 
words, the requirements focused his in- 
structional goals on domain knowledge 
in algebra, and he had litde leeway for 
including generic skills and work-re- 
lated attitudes. 

STUDENT PERCEPTIONS AND 
ACCOMPLISHMENTS 

The model we have oudined focuses 
on teaching pracdces and policies that 
can support diem: It does not address 
learning outcomes. We did not meas- 
ure learning through tests of knowl- 
edge or skills, in part because stand- 
ardized tests for measuring generic 
skills and work-related atdtudes are not 
available. Rather, we used our observa- 
dons, student siu'veys, and focus gi'oup 
discussions to assess student percep- 
tions of their own learning. 

When teachers designed classrooms 
that situated learning in a culture of 
practice, students acdvely ured knowl- 
edge and skills in an applied way, often 
in niuldple contexts. They were en- 
gaged in projects diat required prob- 
lem-solving and exhibited several ge- 
neric reasoning skills: problem 
recognidon, problem analysis, genera- 
tion/evaluadon/nionitoring of solu- 
tions, repair and reflecdon (cf. Stasz, et 
al., 19^0). Cooperadve learning and 
problem-solving was evident, with stu- 
dents sharing knowledge and skills or 
trying to help each other overcome dif- 
ficuldes. Students appeared engaged in 
their work and could work inde- 
pendendy. 

Student discussions in focus groups 
corroborated our obsei*vadons. A com- 
mon die me in the vocational cla.sses was 
the students gi^adual acceptance of the 
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class as a place where students had to 
work to succeed but could expect the 
teacher s help in exchange for personal 
effort. Students who had initially taken 
tlie class for an easy gi'ade or to fulfill a 
requirement became "cnculturated," 
that is, they w'ere sold on the teacher's 
conception of why the subject matter or 
classroom experience was important 
for tliem. Many college-bound students 
were uncomfortable at fust because 
they were accustomed to performing 
for grades according to criteria set by 
the teacher. They commented that the 
English class taught them to take re- 
sponsibility for their own learning, in- 
cluding trusting their own thinking 
and ideas. 

CONCLUSIONS AND 
IMPLICATIONS FOR 
PRACTICE 

For educators who believe that stu- 
dents can benefit from learning generic 
skills and useful work-related attitudes, 
ou study has implications that can 
stimulate and inform their efTorts. 
First, we found that classroom design 
and expectations for students are key 
to implementing classrooms that work. 
Once teachers develop instructional 
goals that include generic and domain- 
specific skills, the next step is to design 
classroom instruction around project 
work. Projects should permit students 
to apply knowledge and skills to a "real- 
world/' complex problem. Learning 
can be enhanced by creating a culture 
of practice in the domain tliat permits 
students to engage in activities and dis- 
course aroimd a task, such that stu- 
dents of difiercnt skill levels learn from 
the task and each other. Teachers 
should guide and facilitate the process. 

Classrooms tliat situated learning 
were clearly motivating and engaging 
to students. Students who were unco- 
(^perative or bored in one class tiiat did 
not challenge tliem with meaningful or 
interesting activity became engaged 
and rooprrntive in a classroom that 
woikcd. IVaclier expectations alfccted 
their instructional and classroom de- 
sign decisions; teachers with high ex- 
pectations were more successful. Tn- 
forttinatelv, many schools still sort 
sludeuis in wavs ihat afPect which 



classes tliey can take, what tliey can 
learn, and how they are taught. These 
practices can undermine school re- 
forms aimed at improving teaching 
and learning of generic skills and better 
preparing all students for work and 
education beyond high school. 

The successful teachers in our study 
were experienced teachers with a deep, 
personal interest in their chosen do- 
main. The interior design teacher was a 
practicing designer. The English 
teacher had taken a one-year sabbaucal 
to study writing at a local university and 
used that experience in designing his 
literary criucism class. Tlie other voca- 
tional teacher had designed and built 
furniture and homes. Tliese experi- 
ences gave these teachers a frame of 
reference for establishing a culture of 
practice. 

Cunent teacher training regimes 
follow die baccalaureate model, which 
emphasizes subject-matter preparation 
with tlie addition of cotirses in teaching 
mediods. Vocational teachers are 
more likely to have relevant experience 
in the world of work. Generally, teach- 
ers have litde opporttmity to come in 
contact witli expert practidoners in 
business and industry or in college de- 
partments who are engaged in a cul- 
ttire of pracUce. As we move toward 
programs that intentionally integi*ate 
academic and vocational educadon and 
blur the distinctions between school- 
based learning and work-related learn- 
ing, new models of teacher training 
and stafldevelopment must be devisecl. 

— Cathleen Stasz 
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